Characterization of the theta replication plasmid pGR7 from Acetobacter aceti CCM 3610.
A cryptic plasmid of Acetobacter aceti CCM 3610, designated pGR7, was sequenced and characterized. It is a 2446-bp circular molecule with a G + C content of 30%, which is unusual when compared to the already known plasmids isolated from Acetobacter genera. Sequence analysis of pGR7 revealed three putative open reading frames (ORFs). ORF1 displays low similarity with other Acetobacter plasmid replication proteins. The other two ORFs show similarities only to hypothetical proteins and do not encode any important protein. The replication module comprises a DnaA box-like sequence, indirect repeats, a potential prokaryotic promoter and the rep gene. The rep module organization is similar to that found in other theta-replicating plasmids from acetic acid bacteria that stably maintain in both Acetobacter and Escherichia coli, with two repeated sequences containing modules. Nevertheless, the pGR7 plasmid could replicate and be stably maintained only in Acetobacter strains and not in E. coli, another uncommon feature of this plasmid. The Rep protein was cloned into the pET30a + expression vector and purified by high-performance liquid chromatography. The helicase activity was determined and the ability of the protein to bind to the plasmid regulation region was confirmed by an electrophoretic mobility shift assay. The plasmid was stable in the Acetobacter cells after cultivation under nonselective conditions. By real-time polymerase chain reaction, the relative copy number of pGR7 was estimated to be seven copies per host chromosome equivalent.